Guangdong Provincial Engineering Research Center for on-line source apportionment 17 system of air pollution,
SPAMS

23
Individual particles are introduced into SPAMS through a critical orifice. They are focused 24 and accelerated to specific velocities, determined by two continuous diode Nd:YAG laser beams 25 (532 nm), which are used to trigger a pulsed laser (266 nm) to desorp/ionize the particles. The 26 produced positive and negative molecular fragments are recorded. In summary, a velocity, a 27 detection moment, and an ion mass spectrum are recorded for each ionized particle, while there is 28 no mass spectrum for not ionized particles. The velocity could be converted to dva based on a 29 calibration using polystyrene latex spheres (PSL, Duke Scientific Corp., Palo Alto) with 30 predefined sizes.
32
Aethalometer data analysis
33
The absorption coefficient is defined by Beer-Lambert's law (Arnott et al., 2005) . A 34 variable attenuation (ATN), is defined to represent the filter attenuation through the sample spot 35 on a filter (Arnott et al., 2005; Weingartner et al., 2003; Backman et al., 2016) . Aerosol light 36 absorption coefficient and BC mass concentration can be calculated directly based on the 37 measured ATN. It is well known that the measured ATN may differ from the true aerosol 38 absorption due to 'filter loading effect', a phenomenon which appears as a gradual decrease of 39 instrumental response as the aerosol loading on the filter increases (Arnott et al., 2005) .
40
Therefore, two calibration factors are introduced to convert aethalometer attenuation 41 measurements to "real" absorption coefficient (Weingartner et al., 2003) .
42
The AE-31 used in the present study may suffer from the effects described above. Differently, 
53
As shown in Fig. S10 analysis or by applying peak intensities for specific ions (e.g., Xing et al., 2011; Jeong et 86 al., 2011; Healy et al., 2013) . RPA, defined as the peak area of each m/z divided by the 87
